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DETAILED ACTION 



1 . This Office Action is taken in response to Applicant's communication dated June 
27, 2005 responding to Non-Final Rejection dated January 25, 2005. Applicant's 
amendments and/or arguments with respect to the claimed invention have been 
examined and considered with the results that follow. 

Claims 1-27 are pending in the application under examination. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1-27 have been considered but are 
moot in view of the new ground (s) of rejection. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 1-27 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

Independent claim 1 particularly recites: "first signal path that is permanently 
terminated at the interface device". This feature is described nowhere in the 
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specification in such a way to put into words the meaning of the clause to one of 
ordinary skill in the art. 

Independent claims 17 and 23 additionally recite: "first signal path that is 
permanently terminated at the interface device". This feature is described nowhere in 
the specification in such a way to put into words the meaning of the clause to one of 
ordinary skill in the art. 

Although, applicant fails to clearly point out the added limitation of "first signal 
path that is permanently terminated at the interface device", the examiner relies on the 
background of the invention to best interpret the added limitation. In case that the added 
limitation refers to "signal losses" or "stubs" or "signal tapped off from the main signal" of 
the specification on page 3, it is not uncommon to have signal tapped off a main signal, 
which creates signal transmission problems, as admitted as "Prior Art" by applicant (see 
page 3). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which fomis the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-27 are rejected under 35 U.S.C, 103(a) as being unpatentable over US 
2002/0083255 (Greff et al) in view of Applicant Admitted Prior Art (AAPA). 
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With respect to claims 1 , Greff discloses a memory system (Fig. 1) comprising: a 
memory controller (memory controller 31 )\ an interface device (Interface circuit 30) 
coupled to the memory controller (31) via a first signal path (data bus 28)] and a 
plurality of memory elements (DRAM chips provided on modules 24, 26) removably 
coupled to the interface device (interface circuit 30) via respective second signal paths 
(data bus 32) [second data bus is connected to individual memory devices, DRAM 
chips, provided on the memory modules 24, 26; paragraph 0031], each of the 
second signal paths having a lower data transfer capacity than a data transfer capacity 
of the first signal path [bus 28 operating at higher transfer speed than bus 32, 
enabling memory modules 24, 26 to use lower speed memory devices; paragraph 
0034; 0040]. Greff fails to specifically teach first signal path that is permanently 
terminated at the interface device. However, APPA discloses memory elements tied to a 
common bus which terminates at a memory controller; and the signal routing allowing 
for stubs or signals paths which are tapped off from the main signal [page. 3, lines 6-8]. 
Therefore it would have been obvious to one of ordinary skill in the art to have come up 
with 'first signal path permanently terminated at the interface device', as the studs 
makes it convenient to design and implement removable memory modules such as 
single inline memory modules (SIMMs) or dual inline memory modules (DIMMs), as 
discloses by AAPA (page 3, lines 8-10). AAPA discloses that, although the stubs create 
signal transmission problems, it is it convenient to design and implement removable 
memory modules such as single inline memory modules (SIMMs) or dual inline memory 
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modules (DIMMs); the length of the stubs are reduced to minimal proportions to achieve 
higher signal frequencies. 

With respect to claim 17, Greff discloses a method of operation within a memory 
system, the method comprising: transmitting multiplexed data from a memory controller 
to an interface device at a first data rate [paragraph 0040; 0053]\ demultiplexing the 
multiplexed data into a plurality of data subsets within the interface device 
multiplexer/demultiplexer 46 for converting the data rate and number of data 
paths for appropriately coding/decoding the data between buses) [Paragraph 
0040]\ and transmitting the each of the data subsets from the interface device to a 
respective one of a plurality of memory elements at a second data rate [paragraph 
0040; 0053]. Greff fails to specifically teach first signal path that is permanently 
temiinated at the interface device. However, APPA discloses memory elements tied to a 
common bus which terminates at a memory controller; the signal routing allowing for 
stubs or signals paths which are tapped off from the main signal [page. 3, lines 6-8]. 
Therefore it would have been obvious to one of ordinary skill in the art to have come up 
with 'first signal path permanently terminated at the interface device', as the studs 
makes it convenient to design and implement removable memory modules such as 
single inline memory modules (SIMMs) or dual inline memory modules (DIMMs). as 
discloses by AAPA (page 3, lines 8-10). AAPA discloses that, although the stubs create 
signal transmission problems, it is it convenient to design and implement removable 
memory modules such as single inline memory modules (SIMMs) or dual inline memory 
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modules (DIMMs); the length of the stubs are reduced to minimal proportions to achieve 
higher signal frequencies. 

With respect to claim 23, Greff discloses an interface device for use in a memory 
system, the interface device comprising: a first input/output (I/O) port (first set of I/O 
pins 42) to receive multiplexed data from a memory controller at a first signaling rate 
[paragraph 0040; 0053]\ demultiplexing circuitry to demultiplex the multiplexed data 
into a plurality of data subsets (conversion circuit 45 inciuding a 
multiplexer/demultiplexer 46 for converting tlie data rate and number of data 
paths for appropriateiy coding/decoding the data between buses) [Paragraph 
0040]\ and a plurality of second I/O ports to output the plurality of data subsets to 
respective memory elements at a second signaling rate [second set ofi/0 pins 44 for 
outputting the converted data; paragraph 0040; 0053]. Greff fails to specifically 
teach first signal path that is permanently terminated at the interface device. However, 
APPA discloses memory elements tied to a common bus which terminates at a memory 
controller; the signal routing allowing for stubs or signals paths which are tapped off 
from the main signal [page. 3, lines 6-8]. Therefore it would have been obvious to one of 
ordinary skill in the art to have come up with 'first signal path permanently terminated at 
the interface device', as the studs makes it convenient to design and implement 
removable memory modules such as single inline memory modules (SIMMs) or dual 
inline memory modules (DIMMs), as discloses by AAPA (page 3, lines 8-10). AAPA 
discloses that, although the stubs create signal transmission problems, it is it convenient 
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to design and implement removable memory modules such as single inline memory 
modules (SIMMs) or dual inline memory modules (DIMMs); the length of the stubs are 
reduced to minimal proportions to achieve higher signal frequencies. 

With respect to claim 2, Greff discloses the memory system wherein the first 
signal path comprises a plurality of substantially parallel signal lines that extend from a 
first end at the memory controller to a second end at the interface device [data bus 28 
may have a bus width of any number of parallel data paths; Paragraph 0034]. 

With respect to claim 3, Greff discloses the memory system wherein each of the 
plurality of the signal lines is disposed within a flexible material to form a flex cable 
[multidrop bus being a bus terminator resistor permitting switchable termination 
with enable and disable characteristics; paragraph 0032, 0038]. 

With respect to claim 4, Greff discloses the memory system wherein the first 
signal path further comprises a plurality of shielding elements disposed adjacent 
individual signal lines of the plurality of signal lines to shield the individual signal lines 
from one another [multidrop bus terminated by a bus terminator resistor permitting 
protected data transfer; paragraph 0032]. 

With respect to claim 5, Greff discloses the memory system wherein each of the 
shielding elements is disposed in coaxial alignment with a respective one of the 
individual signal lines [Paragraph 0034, 0053, 0054]. 
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With respect to claim 6, Greff discloses the memory system wherein the plurality 
of signal lines comprise conductive traces disposed on a printed circuit board 
[paragraph 0056]. 

With respect to claims 7 and 26, Greff discloses the memory system wherein the 
interface device is Implemented in a dedicated integrated circuit device [paragraph 
0056]. 

With respect to claim 8, Greff discloses the memory system wherein the data 
transfer capacity of the first signal path is at least as great as a sum of the data transfer 
capacities of the second signal paths [Paragraph 0034, 0053, 0054]. 

With respect to claim 9, Greff discloses the memory system wherein the first 
signal path comprises at least one signal line to conduct a first timing signal from the 
memory controller to the interface device, and wherein the interface device includes 
circuitry to sample signals on the first signal path In synchronism with the first timing 
signal [Paragraph 0053; 0054]. 

With respect to claim 10, Greff discloses the memory system wherein the first 
timing signal is a clock signal [paragraph 0034]. 

With respect to claim 1 1 , Greff discloses the memory system wherein the first 
timing signal is a strobe signal [Paragraph 0059]. 

With respect to claim 12, Greff discloses the memory system wherein the second 
signal paths comprise respective signal lines to conduct second timing signals from the 
interface device to the memory elements, and wherein the first timing signal oscillates at 
greater frequency than the second timing signals [Paragraph 0059, 0034]. 
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With respect to claim 13, Greff discloses the memory system wherein the 
oscillating frequency of the first timing signal is an integer multiple of the oscillating 
frequency of the second timing signals [Paragraph 0059, 0034]. 

With respect to claim 14, Greff discloses the memory system wherein at least 
one of the memory elements comprises a memory module having a plurality of discrete 
memory devices mounted thereon [paragraph 0055]. 

With respect to claim 1 5, Greff discloses the memory system wherein at least 
one of the memory elements comprises a plurality of memory modules coupled in 
parallel to the respective second signal path [paragraph 0055]. 

With respect to claim 16, Greff discloses the memory system wherein at least 
one of the memory elements comprises a discrete semiconductor memory device 
[paragraph 0055]. 

With respect to claims 18 and 24, Greff discloses the method wherein the second 
data rate is lower than the first data rate [Paragraph 0034, 0059]. 

With respect to claims 19 and 25, Greff discloses the method wherein the first 
data rate is an integer multiple of the second data rate [Paragraph 0034, 0059]. 

With respect to claim 20, Greff discloses the method further comprising receiving 
the multiplexed data within the memory controller [Paragraph 0047]. 

With respect to claim 21, Greff discloses the method further comprising receiving 
a plurality of data values from a host device, and wherein transmitting multiplexed data 
from the memory controller to the interface device comprises transmitting the plurality of 
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data values to the interface device in respective time intervals [Paragraph 0034, 0053, 
0054]. 

With respect to claims 22 and 27, Greff discloses the method wherein 
demultiplexing the multiplexed data into a plurality of data subsets comprises allocating 
multiplexed data received in the interface device during a first time interval to a first one 
of the data subsets and allocating multiplexed data received during a second time 
interval to a second one of the data subsets [Paragraph 0034, 0053, 0054], 

7. Claims 1-27 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
2002/0083255 (Greff et al) in view of US 6,833.984 (Belgacem). 

With respect to claims 1 , Greff discloses a memory system (Fig. 1) comprising: a 
memory controller (memory controller 31)', an interface device (Interface circuit 30) 
coupled to the memory controller (31) via a first signal path (data bus 28)\ and a 
plurality of memory elements (DRAM chips provided on modules 24, 26) removably 
coupled to the interface device (interface circuit 30) via respective second signal paths 
(data bus 32) [second data bus Is connected to individual memory devices, DRAM 
chips, provided on the memory modules 24, 26; paragraph 0031], each of the 
second signal paths having a lower data transfer capacity than a data transfer capacity 
of the first signal path [bus 28 operating at higher transfer speed than bus 32, 
enabling memory modules 24, 26 to use lower speed memory devices; paragraph 
0034; 0040], Greff fails to specifically teach first signal path that is permanently 
terminated at the interface device. However, Belgacem discloses a resistance value of 
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the termination resistor substantially matching an impedance of a transmission channel 
and a signal source to which said termination resistor is connected on a network 
interface device, wherein the network interface device having a relatively shorter local 
loop can have a higher data rate [Col. 2, Lines 35-53]. Therefore, it would have been 
obvious to one of ordinary skill in the art to employ no or short signal line as the relative 
benefit would provide higher data rate, and the signal termination would reduce any 
degradation of the signal caused by a load placed on the signal from electrical leads 
[Col. 2, Lines 43-48]. 

With respect to claim 17, Greff discloses a method of operation within a memory 
system, the method comprising: transmitting multiplexed data from a memory controller 
to an interface device at a first data rate [paragraph 0040; 0053]; demultiplexing the 
multiplexed data into a plurality of data subsets within the interface device 
multiplexer/demultiplexer 46 for converting the data rate and number of data 
paths for appropriately coding/decoding the data between buses) [Paragraph 
0040]', and transmitting the each of the data subsets from the interface device to a 
respective one of a plurality of memory elements at a second data rate [paragraph 
0040; 0053]. Greff fails to specifically teach first signal path that is permanently 
terminated at the interface device. However, Belgacem discloses a resistance value of 
the termination resistor substantially matching an impedance of a transmission channel 
and a signal source to which said termination resistor is connected on a network 
interface device, wherein the network interface device having a relatively shorter local 
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loop can have a higher data rate [Col. 2, Lines 35-53]. Therefore, it would have been 
obvious to one of ordinary skill in the art to employ no or short signal line as the relative 
benefit would provide higher data rate, and the signal termination would reduce any 
degradation of the signal caused by a load placed on the signal from electrical leads 
[Col. 2, Lines 43-48]. 

With respect to claim 23, Greff discloses an interface device for use in a memory 
system, the interface device comprising: a first input/output (I/O) port (first set of I/O 
pins 42) to receive multiplexed data from a memory controller at a first signaling rate 
[paragrapfi 0040; 0053]\ demultiplexing circuitry to demultiplex the multiplexed data 
into a plurality of data subsets (conversion circuit 45 including a 
multiplexer/demultiplexer 46 for converting the data rate and number of data 
paths for appropriately coding/decoding the data between buses) [Paragraph 
0040]; and a plurality of second I/O ports to output the plurality of data subsets to 
respective memory elements at a second signaling rate [second set of I/O pins 44 for 
outputting the converted data; paragraph 0040; 0053]. Greff fails to specifically 
teach first signal path that is permanently terminated at the interface device. However, 
Belgacem discloses a resistance value of the termination resistor substantially matching 
an impedance of a transmission channel and a signal source to which said termination 
resistor is connected on a network interface device, wherein the network interface 
device having a relatively shorter local loop can have a higher data rate [Col. 2, Lines 
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35-53]. Therefore, it would have been obvious to one of ordinary skill in the art to 
employ no or short signal line as the relative benefit would provide higher data rate, and 
the signal termination would reduce any degradation of the signal caused by a load 
placed on the signal from electrical leads [Col. 2, Lines 43-48]. 

With respect to claim 2, Greff discloses the memory system wherein the first 
signal path comprises a plurality of substantially parallel signal lines that extend from a 
first end at the memory controller to a second end at the interface device [data bus 28 
may have a bus width of any number of parallel data paths; Paragraph 0034]. 

With respect to claim 3, Greff discloses the memory system wherein each of the 
plurality of the signal lines is disposed within a flexible material to form a flex cable 
[multidrop bus being a bus terminator resistor permitting switchable termination 
with enable and disable characteristics; paragraph 0032, 0038]. 

With respect to claim 4, Greff discloses the memory system wherein the first 
signal path further comprises a plurality of shielding elements disposed adjacent 
individual signal lines of the plurality of signal lines to shield the individual signal lines 
from one another [multidrop bus terminated by a bus terminator resistor permitting 
protected data transfer; paragraph 0032]. 

With respect to claim 5, Greff discloses the memory system wherein each of the 
shielding elements is disposed in coaxial alignment with a respective one of the 
individual signal lines [Paragraph 0034, 0053, 0054]. 
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With respect to claim 6, Greff discloses the memory system wherein the plurality 
of signal lines comprise conductive traces disposed on a printed circuit board 
[paragraph 0056]. 

With respect to claims 7 and 26, Greff discloses the memory system wherein the 
interface device is implemented in a dedicated integrated circuit device [paragraph 
0056]. 

With respect to claim 8, Greff discloses the memory system wherein the data 
transfer capacity of the first signal path is at least as great as a sum of the data transfer 
capacities of the second signal paths [Paragraph 0034, 0053, 0054]. 

With respect to claim 9, Greff discloses the memory system wherein the first 
signal path comprises at least one signal line to conduct a first timing signal from the 
memory controller to the interface device, and wherein the interface device includes 
circuitry to sample signals on the first signal path in synchronism with the first timing 
signal [Paragraph 0053; 0054]. 

With respect to claim 10, Greff discloses the memory system wherein the first 
timing signal is a clock signal [paragraph 0034]. 

With respect to claim 1 1 , Greff discloses the memory system wherein the first 
timing signal is a strobe signal [Paragraph 0059]. 

With respect to claim 12, Greff discloses the memory system wherein the second 
signal paths comprise respective signal lines to conduct second timing signals from the 
interface device to the memory elements, and wherein the first timing signal oscillates at 
greater frequency than the second timing signals [Paragraph 0059, 0034]. 
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With respect to claim 13, Greff discloses the memory system wherein the 
oscillating frequency of the first timing signal is an integer multiple of the oscillating 
frequency of the second timing signals [Paragraph 0059, 0034]. 

With respect to claim 14, Greff discloses the memory system wherein at least 
one of the memory elements comprises a memory module having a plurality of discrete 
memory devices mounted thereon paragraph 0055]. 

With respect to claim 15, Greff discloses the memory system wherein at least 
one of the memory elements comprises a plurality of memory modules coupled in 
parallel to the respective second signal path [paragraph 0055]. 

With respect to claim 16, Greff discloses the memory system wherein at least 
one of the memory elements comprises a discrete semiconductor memory device 
[paragraph 0055]. 

With respect to claims 18 and 24, GrefT discloses the method wherein the second 
data rate is lower than the first data rate [Paragraph 0034, 0059]. 

With respect to claims 19 and 25, Greff discloses the method wherein the first 
data rate is an integer multiple of the second data rate [Paragraph 0034, 0059]. 

With respect to claim 20, Greff discloses the method further comprising receiving 
the multiplexed data within the memory controller [Paragraph 0047]. 

With respect to claim 21 , Greff discloses the method further comprising receiving 
a plurality of data values from a host device, and wherein transmitting multiplexed data 
from the memory controller to the interface device comprises transmitting the plurality of 
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data values to the interface device in respective time intervals [Paragraph 0034, 0053, 
00541 

With respect to claims 22 and 27, Greff discloses the method wherein 
demultiplexing the multiplexed data into a plurality of data subsets comprises allocating 
multiplexed data received in the interface device during a first time interval to a first one 
of the data subsets and allocating multiplexed data received during a second time 
interval to a second one of the data subsets [Paragraph 0034, 0053, 0054]. 



Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, iiowever, will the statutory period for reply expire later 
than SIX IVIONTHS from the date of this final action. 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Pierre-Michel Bataille whose telephone number is (571) 
272-4178. The examiner can normally be reached on Mon-Fri (9:30A to 6:00P). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew M. Kim can be reached on (571) 272-4182. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more Infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EEC) at 866-217-9197 (toll-free). 
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Primary Examiner 
Art Unit 2186 
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